Building an Egg
The Drosophila egg cell contains positional information required by the embryo to specify the anterior-posterior and dorsal-ventral body axes (reviewed by Morisato and Minireview Anderson, 1995; Rongo and Lehmann, 1996; St Johnston, 1995) . Anterior-posterior axis determination in the embryo depends on the localization of bicoid RNA to the anterior pole of the oocyte and the assembly of RNA and protein products, including oskar RNA and STAUFEN protein, into the germ plasm at the posterior pole ( Figure  1 ; reviewed by Rongo and Lehmann, 1996; St Johnston, 1995 (Margolis et al., 1995) . process (GonzBlez-Reyes et al., 1995; Roth et al., 1995 Schtipbach and Roth, 1994) . It has been proposed that rhomboid, which encodes a putative transmembrane protein and is expressed in anterior-dorsal follicle cells, may increase the strength of the interaction between GURKEN and the DEWTOP receptor during the establishment of dorsal-ventral follicle cell fate (reviewed by Schiipbach and Roth, 1994) .
The neurogenic genes Notch and Delta, on the other hand, are candidate genes that could be specifically involved in the posterior follicle cell-specific response (reviewed by Rongo and Lehmann, 1996) . Temperaturesensitive alleles of Notch or Delta lead to changes in oocyte polarity similar to those observed in gurken and in DER/ top mutants: bicoid RNA is localized to both the anterior and posterior poles of the oocyte, and oskar RNA and kinesin-IacZ accumulate in the central region of the oocyte. Furthermore, additional polar follicle cells form at both poles of Notch and Delta mutant ovaries compared with wild type. Clonal analysis has shown that Notch and Delta are required in the follicle cells, suggesting that Notch and Delta might modify the response to the GUR-KEN signal in these cells.
The functional relationship between the NOTCH/DELTA and the TGFa/DER cell-cell signaling pathways is unclear, and several models could account for the observed phenotypes (reviewed by Rongo and Lehmann, 1996) . In one model, NOTCH and DELTA could act independently of the TGFalDER signaling pathway, and both activities might be required to specify polar cell fates. In a second model (lateral inhibition), NOTCH and DELTA would be involved in limiting the number of follicle cells that respond to the GURKEN signal and that differentiate into posterior polar follicle cells. In Notch or Delta mutant ovaries, more polar follicle cells would form and therefore more cells would activate the DER/TOP receptor that could potentially lead to reduced destabilization of the posteriorly located MTOC. Finally, NOTCH and DELTA could act downstream of the TGFalDER signaling pathway and could either specify posterior follicle cell fate or be involved in signaling back to the oocyte. An examination of anterior and posterior follicle cell markers in Notch and Delta mutants and the phenotypic analysis of mutants that lack Notch or Delta function and express either a constitutively active or an inactive form of DER/top could be used to distinguish between these and other models. A "Unified"
Model of Axis Determination? In summary, after many years of treating the establishment of the anterior-posterior and dorsal-ventral axes of the Drosophila embryo as two largely independent genetic pathways, formation of the two axes has now converged to one beginning. Upon signaling from the germline to the soma, a reciprocal signal polarizes the oocyte microtubule network and thereby initiates both anterior-posterior and dorsal-ventral polarity. This unified model of axis determination offers a satisfying explanation for how the two axes become aligned initially. Many of the details of the signaling pathway are not yet understood. For example, the nature of the targets downstream of the DERlTOP receptor that lead to the reciprocal signal back to the oocyte is unknown, as is the mechanism by which repolarization of a microtubular network is achieved and how this leads to RNA sorting. Further, many open questions remain concerning the process of pattern formation in the follicle cell epithelium.
The proposed signaling mechanism may also be generally applicable to oogenesis in other organisms. Since the most dramatic differences in insect oogenesis concern the extent to which nurse cells are required for providing nutrients to the egg, a mechanism based on interactions between the germ cell and the follicle cells could be applied to polarization of the oocyte in the absence of a nurse cell-oocyte boundary (Patel, 1994) . In such a model, the association of the GURKEN signal with the oocyte nucleus could polarize the oocyte by signaling to those follicle cells closest to the oocyte nucleus. Subsequent polarization of the microtubular network, differential sorting of RNA molecules along the microtubular scaffold, and movement of the oocyte nucleus away from the central plane of symmetry would further establish anterior-posterior and dorsal-ventral polarity. Similar mechanisms may be used by other organisms that generate bilateral symmetry before the first division. Only one axis, animal to vegetal, is established during Xenopus oogenesis. Upon oocyte maturation, a dorsalizing activity is localized to the vegetal cortex. A microtubule-dependent cortical rotation moves this activityduring the first embryonic division and therebygenerates bilateral symmetry (Gerhart et al., 1989) . Thus, at least in flies and frogs, coordination of the embryonic axes is achieved by initial polarization of the oocyte that gives rise to the primary axis and to a subsequent cytoskeletondependent movement of a polarizing activity away from the primary axis to generate the second axis.
